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INOACHUTEJIBHAS 3AIINCKA

VYueOHbIll Kypc «Anredbpa ¥ Hayajla MaTEMaTUYECKOTO aHallM3a» SIBIISACTCS
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpoHbI, (hopMUpYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopas (QOpMYyJIHUpPYEeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VYyebHblli Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHaiu3a 3aKjajblBacT
OCHOBY [UJIsl YCIICIIHOTO OBJIaJICHUS 3aKOHAMHM (PU3MKH, XUMHUH, OHOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIUHA Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
MOBCETHEBHOM JKU3HU. B TO K€ BpeMs oBlajieHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMH KOHCTPYKUUSIMHU aireOpbl M MaTeMaTHYECKOTO aHajiu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKICHUSI C MOMOILBI0 MHIAYKLIHMHU U pacCyk AaTh AEAYKTUBHO, WCIIOIb30BaTh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3ydenus yueOHOro kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJIENIEH peajbHbIX CUTYaIUH,
UHTEpIpETAllMA  TOJYYEHHBIX  PELICHWH,  3HAKOMATCS €  [PUMEpPaMHU
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE, HAyKEe M MCKYCCTBE, C
BBIJAIOIIMUMUCS MATEMATUYECKUMU OTKPBITUSIMHA U KX aBTOPaMHU.

VYyebHblli Kypc 001aaeT 3HAYUTENIbHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U 4Yepe3 crheluuky ydeOHOU
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a IMOJTYyYECHHBIN PE3YNIbTaT.

B ocHoBe MeTonuku o0ydeHust anredpe U HayajlaM MaTeMaTHYeCKOro aHaIu3a
JICKUT ACSATEILHOCTHBIN MPUHIUI 00y4YEHUSs.

B cTpykType yuebHOro Kypca «Anredpa v Hayajia MaTeMaTHIEeCKOTO aHAITN3a)
BBIZICJICHBI  CIEAYIOLIME CONEPKATEIbHO-METONNYECKNE JUHUK: «Yucina u
BbIUKCIEHUS», «DyHKIMM U rpadukn», «YpaBHeHUs] U HEpaBeHCTBa», «Hauana
MareMaTU4ecKoro aHanmza», «MHOXecTBa U  Joruka». Bce OCHOBHbIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM W3Y4YarOTCs HA IMPOTSIKEHUHU [IBYX JIET



oO0yueHUs Ha YPOBHE CPEHET0 00IIero o0pa3oBaHmsl, €CTECTBEHHO JOTOIHSS IPYT
Jpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pa3zesiaMu. JJaHHbIN yueOHBIH
KypC SIBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEAWHSET B cede CoIepiKaHHe
HECKOJIbKUX MaTE€MaTUYeCKUX TUCHUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs,
MaTeMaTHIECKUIA aHAIN3, TSCOPUS MHOXKECTB, MaTeMaTH4decKast JJoruka u npyrue. [1o
Mepe TOTO Kak 00ydJarolniuecs: OBjIaJleBatoT BCE Oosiee MUPOKUM MaTEeMaTHYECKUM
anmaparoM, y HUX IMOCJIEI0BaTENbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTEMaTHYECKYI0 MOJCIb pPEalbHON CHUTYyallMH, MPUMCHSTHh 3HAHUA,
MOJIYYCHHBIE TIPU HM3YYEHUH YYEOHOro Kypca, IS PEIICHUS] CaMOCTOSTEIHHO
chOpMyIMPOBAaHHONH MaTeMaTHYECKOW 3aJaud, a 3aTeM WHTEPIPETHUPOBATH CBOU
OTBET.

CopepxaTtenpbHO-MeTOANYECKasT JMHUS «Yucna M BBIYMCIICHHS 3aBEpIIACT
(dopMUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI ICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOI'0 001Iero oopazoBanus. Ha ypoBHe cpennero o0uiero
oOpa3oBaHuss ocoboe BHUMaHHE yAedseTcs  (HOPMHPOBAHHIO  HABHIKOB
paITMOHATILHBIX BBIYMCIICHUN, BKIIOYAIOMIUX B CE0s MCIOJIB30BAHHUE PA3TUIHBIX
dbopM 3ammcw YWCla, YMEHHE JeliaTh MPUKHUIKY, BBITOIHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLICHUBATh YHMCJIOBBIC BBIPXEHHS, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTAHTaMHU. 3HAKOMBbIC OOYYaIOIHUMCS MHOXKECTBA HATypPaIbHBIX, IEJIBIX,
pallMOHANIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHO>KECTBOM
KOMITJICKCHBIX 4HCel. B KaxaoM W3 3THUX MHOXECTB paccMaTPHBAIOTCS
CBOMCTBEHHBIE €My crhenuduyuecKkre 3aJadyd U Olepaluu: JeJeHHe Haledo,
OTIEpPUPOBAHKME OCTAaTKAMH Ha MHOXXECTBE IIEJIbIX YHCEN, O0COOBbIe CBOMCTBa
paIMOHANILHBIX M UPPAlMOHAIBHBIX YHCEN, apu(PMETHUCCKUE ONEPAINH, a TaKKe
U3BJICYCHUE KOPHS HATypalIbHOW CTENMEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEIN.
bnaromapsi mociieqoBaTeIbHOMY PACIIUPEHHUIO Kpyra HCIOJIb3YEeMBIX YHCET |
3HAKOMCTBY C BO3MOXKHOCTSIMH WX TMPUMEHEHHUS I PEIICHUS Pa3IMIHBIX 3a7ad
dbopMupyercsi mpeJcTaBIeHue O €IWHCTBE MATEeMaTUKH KaK HAyKd W €€ poJii B
TIOCTPOCHUU MOJIECNICH pealbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 0000IIeHNe |
KOHKPETH3aIIHS.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEATM3yeTCs] Ha MPOTSIKEHUHM BCETO
o0y4yeHHs Ha YypOBHE CpeIHero oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
paznene IlporpaMmbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3aaad. B
pe3ynbTrare OOydarliuecs OBIAJCBAIOT Pa3IUYHBIMM METOJIAMU  PEUICHHUS
paIMOHANILHBIX, HUPPAlMOHANBHBIX, IMOKa3aTeIbHBIX, JIOTAPUDMHUUCCKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUMN, HEPABEHCTB U CHUCTEM, a TaKXke 3ajad,
cofiepkamux TmapameTpbl. llodydeHHbIE YMEHHUS IITHUPOKO HWCIIONB3YIOTCS TIpU
UCCIIeIOBaHNN (DYHKIIMA C TIOMOIIBIO MTPOM3BOIHOM, MPU PEIICHUN TPHUKIATHBIX
3a/a4 M 3a/7a4 Ha HAXOXJICHHE HauOOJBIINX U HAMMEHBINUX 3HAYCHUN (PYHKITUH.



JlaHHas coneprkaTenbHas JIMHMS BKIIOYaeT B ceOs Takxke (pOpMUPOBAHUE YMEHUM
BBIIOJIHATE ~ pacuéTel 1O  ¢opMynaM, mpeoOpa3oBaHMsl  palMOHAIbHbIX,
MPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKK€ BBIPAKECHUU,
COZIepXKAalllUX CTENeHU M Jorapupmel. braromaps H3ydeHHIO anredpandeckoro
MaTepHasa MpoUCXOAUT JalbHeHIlIee pa3BUTUE AITOPUTMUYECKOTO U aDCTPAKTHOT O
MBILUIEHUS O0Y4aroIuXcsl, (POPMHUPYIOTCS HABBIKU JEIYKTUBHBIX PacCyKIEHUM,
paboTbl C CHUMBOJIBHBIMH (OpMamu, TMpEACTAaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnreOpa npeiaraer 3hpeKTuBHbIE
UHCTPYMEHTBI JUIsl DPEIICHHs] MPaKTUYECKUX M E€CTECTBEHHO-HAay4YHbIX 3ajad,
HarJIsJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxarenbHo-MeToauueckass JuHUS «DyHKIMU W TpaduK» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMU y4e€0HOro Kypca, MOCKOJIbKY B KakKOM-TO
CMBICIIE 3a4a€T NIOCJIEAOBATENILHOCTD N3YYCHUS MaTepuania. M3yyenue CTeneHHou,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPHUUECKUX (DYHKIIUN, UX CBOMCTB
U rpauKoB, UCHOIb30BaHUE (DYHKIUHI JUIsl pELICHUS 3a1ad U3 JAPYruxX y4eOHbIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTEeMaTHYECKUM aHAIM30M,
TaKk U C PELICHUEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTU MEXIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBAaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduxu. Matepuan 3Toi copepKaTeTbHON JIMHUY HAIIEJICH Ha Pa3BUTHE YMEHUH U
HABBIKOB, MTO3BOJISIOLIMX BbIPAXKATh 3aBUCUMOCTU MEX/1y BETMUMHAMU B Pa3IMUHOU
dbopMe: aHAIUTHYECKOH, rpaduuecKoil u clioBecHOM. Ero u3ydueHue crocoOcTByeT
Pa3BUTHUIO AITOPUTMHYECKOTO MBINIJICHUS, CIMOCOOHOCTH K OOOOIICHHWIO U
KOHKPETHU3allUU, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenbHas nuHus «Hadama maTreMaTH4ecKoro aHaiau3a» MO3BOJISIET
CYILLIECTBEHHO PACUIMPUTh KPYyI KaK MaTeMaTU4YeCKHX, TaK W NPUKIAJHBIX 33124,
JOCTYIHBIX OOYYAIOUIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduKl CIOXHBIX (YHKUUN, OMNpEAENsATh WX HauOoJbIINe W HAUMEHbIINE
3HAYEHUS], BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
YCKOpEHHsI TpoueccoB. JlaHHas coaepkaTeiabHas JIMHHUS OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTE€MaTHYECKMX MOJENEN pEealbHBbIX CUTYaLMi,
MO3BOJISIET HAXOAUTh HAWJTYUIEE PEIICHUE B MPUKIIAIHBIX, B TOM YHCJIE COLIMAIBHO -
SKOHOMHUYECKHUX, 3a/a4yax. 3HAaKOMCTBO C OCHOBAMHM MaTeMaTHUYECKOr0 aHaJIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOIO, (OPMaIbHO-TOIMUYECKOIO U KPEaTUBHOIO
MBIILJIEHUSI, (OPMUPOBAHUIO YMEHUM pacrno3HaBaThb NPOSBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs: y3HatoT O BBLIAIOIINUXCS
pe3ynbTarax, MOJYyYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKW KaK HayKH, U 00 HX
aBTOpax.



CopepxatenbHO-MeTOANYECKas! JTUHUS «MHOXKECTBa U JIOTUKa» BKIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB U MAaTEMaTHYEeCKOW JIOTUKHU. TeopeThko-
MHOXECTBEHHBIC MTPEACTABICHHUS TPOHU3BIBAIOT BECh KYPC IMIKOJIHbHOW MaTEeMAaTHKN
U TIpeajiaraloT HamOoJee YHUBEPCAIbHBIN $I3bIK, OOBEAMHSIONIMI BCE Pa3ielibl
MaTeMaTUKH H ©€ TPUIOKCHUHA, OHHM CBS3BIBAIOT pa3HBIC MaTEMaTHUYCCKHE
JUCIUIUIMHBL W WX TPWIOKEHUS B enuHoe 1enoe. [loaTomy BaxkHO naTh
BO3MOXXHOCTh 00ydYaromemMycsi MOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMECHHOW MaTEMaTHUKH M HCIIONB30BaTh €T0 ISl BBIPAYKEHUS CBOMX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKW CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpPOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
MpaBWJIaM  TOCTPOSHUS  JOKA3aTeIbCTB.  3HAKOMCTBO C  DJEMEHTaMU
MaTeMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILIICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (GOPMUPYET HABBIKA KPUTUUECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hauyajga MaTeMaTHYECKOTO aHAIMU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOT'0 MOJCIMPOBAHUS, KOTOpPHIEC TPU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCICNOBAHMUS HSTUX MOJENEH C TMOMOINIbIO ammapara aireOpsl u
MaTeMaTHYeCKOr0 aHajin3a, WHTEPHpPETallid IONYYEHHBIX pPe3ylbTaToB. Takwe
3aJlaHUs BIUIETEHBI B KK/IBIM U3 Pa37IesiOB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YeTCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pPEIIEHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETH3UPOBATH  IMPoOJeMY.
HestenpbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX —3a7ad
OpraHHu3yeTcs B IPOLECCe U3YUEHHS BCEX TeM y4yeOHOro Kypca «Anredpa u Hayana
MaTeMaTUYeCKOTO aHAJIM3a.

Ha wusyuenue yueOHOro kypca «Anredpa M Hauvaga MaTeMaTHYECKOro
aHanm3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 vacos (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HECIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckOHEeuHble Mepuoauyeckue apoou. I[lpumenenue apoOel U MPOLUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YUCIIa U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYMCIICHNUS, MTPaBHUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTABIICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsSI W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousensl ¢ neasiMu kodduiimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAKEHUH, COJEPKAIIUX CTEIICHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peleHus
VUPPaLMOHAJIbHBIX YPABHEHHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoBHBIE METOTBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpenenuTenb MaTpuilbl 2 X2, ero FTeOMETPUUECKU CMBICI U CBOMCTBA,
BBIUHCIIEHUE €r0 3HAUEHMS, IPUMEHEHUE OMPEIEIUTENs JIJISl PEIICHUS] CUCTEMBI
JUHEWHBIX ypaBHEHUW. PellleHne NpUKIAAHBIX 334a4 C IOMOIIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUU. VccienoBanne MoCTpOCHHON MOAEIN C MOMOIIBIO MaTPUIL
Y OIIPEAECTIUTEIIEN.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IUIHBIX 00J1acTell HAyKU U pealIbHOM JKU3HHU.

DyHKUMH U rpaPuKU

Oynkuusa, crnocodbl 3amanus ¢GyHKIuU. B3aumHO o0O0paTHBIE (QYHKIHU.
Komnosunus Qynkuuii. I'padux ¢GyHKIHH. OiIeMEeHTapHblE MNpeoOpa3oBaHUS
rpaguKoB QyHKIIUHA.

Obnactb ompeseneHuss U MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKomoCcTosTHCTBA. UETHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
dbyrakiun. [IpoMexxyTku MOHOTOHHOCTH (YHKIHH. MaKCHMyMbl ¥ MUHHUMYMBI
dbynkuuu. Haubosnbliiiee 1 HaMeHblIlee 3HaYeHUs GYHKIIUA Ha TIPOMEXYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TMHEHHAs (QYHKIHMH. DJIEMEHTapHOE
MCCJIEeI0BAHNE U MTOCTPOEHUE UX TPAPHUKOB.

CremnienHas (GyHKIMS ¢ HATYpaJIbHBIM U IIEJIBIM MoKa3areneM. E€ coiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK PyHKIIUU 00paTHOW CTENEHU
C HaTypaJIbHbIM IOKA3aTeJIEM.

[TokazarensHas u Jnorapudmuyeckas (YHKIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKUUN U1l pEIIEHUS] YPABHEHUM.

TpuroHoMerpuueckass OKPYXKHOCTb, OIPEAECIEHUE TPUTOHOMETPHUUECKUX
(G YHKIMNA YUCIOBOTO apryMEHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCIEIOBAaTEIbLHOCTEH. MeTon
MaTeMaTU4eCKOM HHAYKIIMA. MOHOTOHHBIE U OTpPAaHUYECHHBIE TIOCJIEI0BATEIIBHOCTH.
HcTopus BO3HMKHOBEHHMSI MAaTEMaTHYECKOTO aHaju3a KakK aHajm3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccuu. beckoneuyHo yObiBaromas
reomeTrpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccuu. JIMHENHbINA U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyra CI0XKHBIX
IpOLEHTOB. MCIonb30BaHUE TMPOrpECCUM JUIsl PEUIEHUs PpPEANbHBIX 3a4ad
IPUKJIIAHOTO XapaKTepa.



HenpepbiBHble (QyHKIIMM W uX cBoMcTBa. Touku paspbiBa. ACHUMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3MUecKuil CMBICT IPOU3BOIHON. Y paBHEHHUE KAacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMmeHeHHME TEOPETHKO-MHOXKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yucia v BIYUCICHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. AnreOpavueckas U TpUTrOHOMeETpUueckas (OpMbl
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-0M creneHu M3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIIJIEKCHBIX YU CeN JIJIS pelieHus: PU3NYECKUX U T€OMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPAIMOHAIILHBIX, TOKA3aTEIbHBIX U JTOTapU(PMUIECKUX YPaBHEHU.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX
3aJa4 U 33/1a4 U3 pa3IMuHbIX 00JacTell HayKU U peaibHOM JKU3HU, UHTEPIPETALIHS
MOJIyYEHHBIX PE3YyJIbTaTOB.

DOyYyHKIMU U TPAPUKHT

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/IbI PEIEHUS 3a/1a4 C apaMeTPaMHU.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAMMEHbIIEro 3HaYeHU N HelpephIBHOM
(GYHKIIMHM Ha OTpPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (POPMYJION WU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNuterpain. ['eomerpruuecknil CMbICI HHTErpaIa. Beraucienne onpeeéHHOro
uHTerpania mno ¢popmyne Herorona-Jleitbuuiia.

[IpumeHnenue wHTErpaia s HaXOXKIEHUsS IUIOWAACH IUIOCKUX (GUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOI0 OOLIECTBA, MPEACTABICHHE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, TIPOIEAYP
TPOKJIAHCKOTO  obOmiecTBa  (BBIOOpBI, ONpPOCHl W JIPyroe), yMEHHUE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTPMOTHYECKOr 0 BOCTIUTAHUSA

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BAaHUE ATUX JIOCTHKEHUM B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKU U IS TENbHOCTHIO Y4EHOT'0, OCO3HAHUE TUYHOTO
BKJIa/Ia B TOCTPOEHUE YCTOMYHUBOrO OYAYyIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEpHOCTEN, 00BEKTOB, 33/1a4, PEIICHUM, pacCy ACHHUI, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acClleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370POBBIO (37I0pOBOE MHUTAHME, COATAHCHPOBAHHBIN PEXKUM 3aHSATUU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbM  chepam  mpodecCHOHANBLHONW  ACSITENILHOCTH,  CBA3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3OBaHHIO U
caM0o00pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B PEUICHUM MPAKTUUYECKUX 3a7a4 MAaTEMAaTUUYECKON HAMPaBICHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIUTAHMSI:

c(hOPMUPOBAHHOCTh  AKOJIOTUYECKOW  KYJNbTYpbl, TMOHHUMAHUE BIUSHUS
COIMAJIBHO-KOHOMMYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJAHON M COLIMATBLHOM
Cpenpl, OCO3HAHHE III00aIbHOr0 XapaKTepa IKOJIOTHISCKUX MPoOIeM, OpUCHTAITUS
HAa TPUMEHECHHE MaTEMAaTHYECKUX 3HAHWN MJI1 peElIeHus 3aJad B 00JacTH
OKpYKaloIIel Cpelibl, MIAHUPOBAHHE IIOCTYNKOB W OLICHKHM HUX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMS

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMaHUE MaTeMaTHYECKON
HayKH Kak chepbl 4eTOBEUECKOU JeATEILHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUISL Pa3BUTHS LIUBUJIM3AIMH, OBJIAJICHUE A3BIKOM MAaTEMAaTUKU U MAaTEMATHYECKOU
KYJbTYPOU KaK CpeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISTh MPOEKTHYIO
Y UCCIIEIOBATEIbCKYIO ACATEILHOCTh UHANBUYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS

ba3oBble JJoruueckue 1ecTBUS:

BBIABJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMaTUYECKHX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JJ11 000OIIEHUS U CPAaBHEHUSI, KpUTEPUHU MPOBOAMMOI0 aHAJIN3a;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00II1Ee, YCIOBHBIC,

BBISBJISITh MAaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUMS
B (pakTax, MaHHBIX, HAOMIOMECHUAX W YTBEPKICHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEMN 1 MPOTUBOPEUMI;

JIeNIaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VHAYKTUBHBIX YMO3AKIIFOUCHUN, YMO3AKJIFOUCHUM 110 aHAJIOTHH;

MMPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOUPATh HAaOO0JIee MOAXOASAIINMN ¢ YUETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIIECHUS U BBIBOJABI IO pe3yjbTaTaM
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmei:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJIOB U (HOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHUMATh U (POPMYIIMPOBAThH CY)KJICHHS B COOTBETCTBUHU C YCIOBUSIMHU H
oeJsiMu O6HICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh IOSICHCHUS 110 XOAYy PEIICHUS 3aJlayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7¢ OOCYXKIEHUS 33a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAae€MOH TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pCH_ICHI/IH, COIIOCTABJIATH CBOH Cy)KI[eHI/IH C CY)KI[eHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHNS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSATEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmszanus:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJI€Th  HABbIKAMM  IO3HABAaTEIbHOM  peQieKCMM  Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPH PEIIECHHUH 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTUXKEHUS WM HEIOCTHXKEHUS Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
JESITeIbHOCTH, TUIAHUPOBAaTh OPraHMU3alMI0 COBMECTHOM paboThl, pacHpeneniThb
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMbD) U UHBIE), BHITOIHATH CBOIO 4aCTh pa0OTHI U KOOPAUHUPOBATH
CBOM JIEWCTBHSI C IPYTUMH YICHAMH KOMaH/bl, OLICHHUBATh KAYE€CTBO CBOErO BKJIA/1a
B OOUmMH TOPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kJjacce oOyJaromuiicss MOJYYHUT CIIEIYIOIINAE
MpeaIMEeTHbIE Pe3yJbTaThl MO OTJACIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucia 1 BBIYUCTIEHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PANMOHATIBHOE YHUCIO0, OECKOHEeUHas
nepuoguyeckas JapoOb, NPOLEHThl, HWPPALUOHATIBHOE YHUCIO, MHOXECTBA
paloHaIbHBIX U IEUCTBUTEIIbHBIX YUCEN, MOJIYJIb ACHCTBUTEILHOTO YHUCIIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUs TPHUKIAJHBIX 3a7a4 U3
PA3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

MPUMEHATh TPUOTMKEHHBIC BRIUMCIICHUS, PABUJIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO ONEpPUPOBATh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJIHO ONEPUPOBATh MOHATHUEM: CTEIIEHb C PAllMOHATIBLHBIM [10KA3aTENIEM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, aPKKOCHHYC W apKTAHI€HC YHCIOBOTO
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATh Pa3JIMYHbIE METOJbl PpEUIEHUS pPalMOHAIBHBIX MW JPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C LEJIBIMU KO3(ppUlIMeHTaMu, KOPHU MHOT'OWIEHA, IPUMEHSTH JeJICHUE
MHOI'O4YJIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera s
peuieHus 3aaay;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPENEIUTENN Ui PEIICHUS CUCTEMBbl JIMHEHHBIX YpaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA [JEHCTBUA C KOpPHSAMHU Il HOpeoOpa3OBaHUs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJTHO OIEpPUPOBATh MOHATUSMU: HpPpALMOHAIIbHBIE, IMOKa3aTeNlbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPHUUECKOE YpABHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAaHUEM ammapara anreOphi.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: 00JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (PYHKIHMH, HauOoJblIee W HauMEHblIee 3HaueHHe (QYHKIUH Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpauk KopHsa N-0il cTeneHu Kak (YHKUUU OOpaTHOM CTENEHU C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBAa M TIpaduKu, MCHONb30BaThb MX IpadUKU s PELICHMS
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCHMOCTEN MU PEIICHUHU 3a7ad U3 JPYTUX Y4eOHBIX NMPEIMETOB U PealIbHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEYHO yObIBaroIlas reOMEeTpUyecKas Mporpeccusi, JTUHEHHBIN U
HKCIIOHEHIMATIBHBIN pOCT, (OpMYyJia CII0XKHBIX IPOLEHTOB, UMETh MPEICTABICHHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOJIHO ONEPUPOBATh MOHATUSMHU: ITOCIIEA0BATEIBHOCTh, CLIOCOOBI 3aaHMsI
[OCJIEI0OBATEIbHOCTEH, MOHOTOHHBIE M OrpPaHUYEHHBIE I10CIIEAOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMEpUPOBATH OHATUSIMHU: HETIPEPBIBHBIE (DYHKIIMH, TOUYKU Pa3phbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka GyHKIINH;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIIMs, HENpepbhiBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEEHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJb30BaTh I€OMETPUUECKUA M (PU3MYECKUI CMBICT MPOU3BOAHOW ISt
peleHus 3ajau.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar JJis OMMCAHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yuciia ¥ BBIYUCTICHHSA:

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEI0E YUCIIO0, MHOXKECTBA
HATYpaJIbHBIX U LETBIX YUCEJ, UCIOIb30BaTh MPU3HAKU IEIMMOCTH LIEIbIX YHCET,
HOJl n HOK HarypanbHBIX uncen Uil PELIEHUs 3a/1ay, NPUMEHATb alIrOpUTM
EBxmnpa;

CBOOOJHO ONEpUPOBATH MOHATHEM OCTaTKa IO MOIYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUIEKCHBIE YHClia B alreOpanyeckoir u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSMHU: HpPpALMOHAIIbHBIE, INOKa3aTeJbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PABHOCUJIbHBIX IIEPEXO0B;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpPaBHEHUS,

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMBbIE  (OpPMYJbl sl  PEHIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELLICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 C IIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKEHMs, YPAaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBUIO 3a/ayM,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTH reOMeTpruUecKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO  OMEpUpOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUECKHUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIeE U HAUMEHbIIEe 3HaYeHUs! (PYHKLIMK HETPEPbIBHOMN Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
IIPUKJIAJHBIX, B TOM YHCJIE COLIUAIBHO-D)KOHOMUYECKUX, 3a1a4ax, IS ONPEIEIICHUS
CKOPOCTH M YCKOPEHHUS Mpoliecca, 3aJaHHOro (GopmMysoi mim rpagukom;



CBOOOTHO  OMEpPHPOBATH TMOHATHSAMHU: TEPBOOOpA3HAs, OINpeACTEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHIINATEHBIX YPaBHEHUH;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEWHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudMeTHuecKnii KOpeHb N-0l CTEICHH. 15 1
WppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckast GyHKIIHS. 18 1
Jlorapudmuyeckrue ypaBHEHHUS
5 Tpuronomerpuveckue BoIpaKEHUS U 99 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepoeiBabie pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KouanyecrBo yacoB eKTPOHHbIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaeuuie |- Ilpaxrireckue o0pa3oBaTeibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue QyHKIUN C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HepaBeHCTBA
KommnnekcHble uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 [IOKa3aTeNIbHBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUs 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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